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- UNITED STATES
DEPARTMENT OF THE INTERIOR
- Geologlieal Survey
Washington

THE SALT CHUCK COPPER~PALEADIUM MINE,
PRINCE OF WALES ISLAND, SOUTHEASTERN ALASKA.

, by
H«vﬁiahard Ganlt

" INTRODUCTION

The Salt Chuck copper-palladium mine is on a salt-water lagoon
at the head of Kasaan Bay, Prince of Wales Island, southeastern
Alaska, about 43 miles by water northwest of Ketchikan (see fig. 1).
The lagoon, known &s the Salt Chuck, opens into Kasaan Bay through a
very narrow channel and can be entered by small boats and barges )
from an hour or so hefore until an hour or so. after high tide.
Steamers can operate to within about 5 miles of therentrance to the
Salt Chmek. The lagoon is deep enough in some places for small boals
to remain in 1t at low tide,

The propertv includes a 1arge number of claims and two millsites,

all unpatented, which extend north from the shore at high tide. A.
mill is located at the head of the lagoon and the mine is about half

a mile north of the mill on a knoll nearly L00 feet above tide water,
Power for the mill is generated partly by waber and partly by Diesel
engine, The mill has not been operated since early in 1941, but it

is understood that with some improvements, it can be put in operating
condition, : ,

Timber suj. table for general mine and camp uwe is available near '
the mine,

’ ‘Short desoriptlonﬁ of the Balt Chuck mine are given by the
Wrights 1/, Knopf 2/, Wright 3/, Campbell L/ and Mertie 5/. In 1930
the Bolar Development Company examined the property and put in seven
diamond=drill holes,

During the winter of 1942-L3, H. R, Gault and Clyde Wahrhaftig
made a 3t-month examination of the mine, mapping the accessible mine
openings, the geology of the mine and vicinity, and studying the cores
from the Solar Development Company's drill holes. A preliminary report é/
was prepared for Federal War Agencies,
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1/ Wright, F, E., and Wright, C. W, The Ketchikan and Wrangell
/min%ng districts, Alaskas. U. 8, Geol, Survey Bull, 347, ppa\125~126,: '
1908 ‘ R S :
. 2/ Knopf, Adolph, Mining in southeastern Alaska, 19105 U, S. Geol,
- Burvey Bull. L8O, p, 101, 1911, ‘ . : e
3/ Wright, C., W., Geology and ore deposits of Copper Mountain and
Kagaan Peninsulas U, S, Geol. Survey Prof, Paper 87, p. 99, 1915,
. L/ Campbell, D, G., Palladium in Alaska lode depositss Min, and
8oi. Press, vol. 119, pp. 520=522, 1919, . o o
* 5/ Mertie, J. B., Jr., Lode mining in the Muneau and Ketchikan
 distriectss U, B. Geol, Suvrvey Bull, 71l, ppe 121-127, 1921, v
6/ Gault, H, R., and Wahrhaftig, Clyde, The Salt Chuck copper-
palladium mine, Prince of Wales Island, southeastern Alaska, War ,
Minerals Report for Federal War Agencies. .(restricted, June 1943).

In the summer of 1943, the Bureau of Mines carried on an explora-
tion program at the Balt Chuck mine which included the diamond-drilling -
of 13 holes, .C; T. Bressler was assigned as the Geological Survey rep-.
- resentative to cooperate with the Bureau of Mines during its drilling
‘program, - S e R

This report summarizes the results of the Geological Survey!s
34-month-field investigation and the geological interpretations of the
* diamond=drilling done by the Solar Development Company and by the Bureau
of Mineh, N : j , S . - '

o ' MINE DESCRERTICN

-The mine openings consist principally of three levels and a large
‘glory hole which narrows downward into smaller glory holes and the No., 1
stope (see figs, 2 to 5)., The levels and glory holes are connected by
numerous ralses, ore chutes, and stopes, The portal of the lowest, or
300, Llevel (see fig, 5) is about 100 feet above high tide and approximately
15300 feet from the mill ore-bins, The main drift of the 300 level is
1,380 feet long, The west drift of the 300 level is turned west at 1,000
feet from the portal, and the 315 and 316 drifts are turned west at 1,150
feet, ' Another drdft is turned east from the 300 drift 1,050 feet from
the portal and rejoins the 300 drift about 1,160 feet from the portal,
From this easterly drift, the 311 or southeast drift and the 312, 313, and
31 drifts extend east and south, S T

The 200 level (see fig, L) is 110 feet above the 300 level énd_‘
includes remnants of several drifts around the small glory holes as well
as a north drift, a west drift and a drift along the east side of the

 mine, Lo ST o
~ The’ 200 level is connected directly with the 300 level by'a raise
from the 31L drift which opens into the 200 level on the east side, . The
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200 and 300 levels are also connegted by a corkscrew raise from the
311 drift which enters the 308 stope on the south side, and a short
raise at. the northeast cornmer of the 308 stope which leads to the
southeast end of the 200 level, The 200 level is connected with the
surface by a raise starﬁmng from & point near the raise from the
northeast corner of the 300 stope. This raise from the 200 level

to the surface is almost vertical and was not examined, Another
raise starts from near the south end of the north drift of the 200
level and reaches the surface between the glory hole and the stripped
ares on ‘the north ave bcdyo '

A third raisa from the 300 1evel3 at the intersectlon of the 300
and 31h dyifts, opens into a small grizzly chamber which connects with
the stope directly below glory hole No. 1. Two ore chutes, one empty-
.~ ing into this stope and the other into the grizzly chamber connect

with the 201 stope. The ore chute which empties into the stope below

glory hole No. 1 is connected with the 200 level by a short winze from
the west drift of the 200 level, Several openings and old ore chutes
“gonnect ‘the 201 stope with the No. 1 stope.. An ore chute and another
'opening at the east end of the 201 stope 1ead to the 308 stope.

A fburth raise from the 300 level connects the 313 drift w1th two

'~ small stopes below the 308 stope and with the No, 5 stope. The No. L4t -
and No, 5 stopes are inaccessible but are dirvectly under glory holes No. -

2 and No. 3 respectively. A raise and an ore chute, now filled with
broken rock, connect the No. 1 stope at the 100 level with the 200 level
near the northwest 5idé of the stope under glory hole No. l. :

The 100 level is 90 feet above the 200 level, All that remains of
the workings on the 100 level is a 120=-foet tunnel extending from the
gurface to the northeast wall of glory hole No. l, the wall opposite
utcpe Noo 1.

An ore chute fyom the n@rth ore body passes under the raise between
the 200 level and the purface and empties into a girzzly on the north
side of the 200 level below gloxry hole No. s %,

HIST@RX AND PBQDUﬂTiON

The Salt Chuck mine, originally called the Goodro mine and also known
as the Joker group, 7/ has been operated intermittently since about 1907,
The mine was first operated by the Goodwro Mining Company at iptervals from
1907 to 1916, In 1918 the ownership changed, and the mine wag operated
until 1920 by the Salt Chuck Mining Company, From 192l to 1926 the pro-
‘perty was operated by the Alaska Palladium Company under the direction
of J, B bhilbergo Since 1935 the 8alt Chuck mine has been controlled by
the Alaska Gold and ¥etals Compamy under the direction of A. L. Howard.
The mine was operated intermittently from 1935 to 19L1l. Since 1941 no
ore has Ween mined,

7/ Wright, F, F. and Wright, Co W, op. cite
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The property was first developed by open cuts and a glory hole,
Iater a crosscut 90 feet below the surface (100 level) was driven,
to handle ore from the glory hole. ' From the 100 level, a 100-foot
-winze was sunk and drifts were driven from the bottom of the winze
(200 level), By 1919 the long 300 drift was completed and since

then has been used as the haulageeway.

- Total production to 1941, estimated from incomplete records, has

been slightly more than 300,000 tons of milling ore. The greater part

of the production has been from pyroxenite ore., The first shipment of ore

is reported to have been made in 1907, From 1907 until 1918 about 10,000
tons of ore were shipped 8/, Palladium was not known %o occur in the

ore until early in 1918 87. . 2 .

The approximate average tenor of ore produced, estimated from production

- records available to the Geological Survey iss copper, 0.9 percent; gold, 0,025
ounce per ton; silver, 0,12 ounce per ton; and palladium, 0.053 ounce per
“ton, - The amount of platinum recovered is negligible. The tenor of the

early shipments of ore, estimated from records available to. the Geologlcal
Survey iss copper, L.0 percents gold, §,10 ounce per tons and. silver, 0.60
ounce per ton. Mr. A. L. Howard, present operator of the mine, reports

that the pyroxeniteé ore that has been mined averages 0.94 percent of ,
copper, 0.0L ounce of gold per ton, 0.15 ounce of silver per ton, and 0,065
ounce: of ‘palladium per ton.  The precious metal recovery has averaged
~about 67 percent according to My, Howard, . In 1935 additional recoveries

of copper and the precious metals were made by .re~treating some of the
old tailings. : ‘ ; ' ' - -

/

The ore>depOSits are in pyrokenite and gaB§xo>which form pért"oﬂ i
a large body of instrusive rocks at the head of Kasaan Bay 9/. The
pyroxenite and gabbro are large irregular masses (see fig, 1),

- In the mine and the area immediately adjacent to it, the upper
surface of the gabbro forms a steep southeast pitching trough, which is
filled with pyroxenite. The walls of the trough are nearly vertical,
and, in places, are overturned. Fingers and lobes of gabbro jut into

g/vCampbell, De G.5 op. cite

2/ 'WY‘igh'bg Ce WQJ) Opo Citw pl. XVQ
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pyroxenite and pyroxenite lobesg gm@ 1nto gabbro. BSuch projections of
“pPyroxenite 2 hd gabbro are more gbwndint and the trough is narrower- =
away . from its bottom in the southern part of the ground epened by the
mmne near the start of the 311 drift. In this part of the mine gabbroic
pyroxenmte rock and alternabing zwones. of gabbro and pyroxenite 1 foot

to 5 feet thick oceur between massive pyroxenite and massive gabbro so
that the location of the boundamy as shown on figure 5 is approximate.
In general, elsewhere in the mine, the boundary between gabbro and
pyroxepite is placed within a zone. no@ more  than 1 foot wide,

The portal of the 300 level tunnel is in gabbro.: At about }0
feet in from the portal pyroxenite is exposed and the 300 drift continues
in pyroxenite for 620 feet to a point where gabbro is again exposed.
This gabbro is part of the same gabbro bedy as that at the southern
limit of the 300 drift shown in figure 5. _ ~

, North of the glory hole, across & musk%ﬁ area (see fig, 1), is a
group of knolls and hills underlain by greenstone, Greenstone also
crops out near the nprth and east sides of the lake east of the glony
hole, The contact of the greenstone and gabbro ‘is concealed,

Small fine-grained basaltic dikess and thin, 1ight~colored dikes,
possibly aplite, cut the other rocks. Basic dikes are exposed in the
western part of the mine at intervals from the surface to the 300 level. -
These may be parts of a single dike, )

~The pyroxenite is dark green and coarse grained and conﬂjﬁns a
pyroxene, probably augitey as the principal constituent. The pyroxenite
also contains minoy amounts of feldspar. Magnetite is a common accessory
mineral, locally making up almost 10 percent of the rock. Chlorite
and epidote are common alteration minerals in the pyroxenite, The typical
gabbrb is dark gray and Paarsewgrain663 containing feldspar and. “pyroxene
in about equal proportions. The gabbroic pyroxenite contains more feld-
spar than the normal pyroxenite, but less than the typlcal gabbre. South
and west of the glory hole, the gabbro apparently grades into a lighter
and finer-grained rock which for the purpose of mapping is called diorite
(see fig., 1). An altered gabbro, lighter coloved than the typical gabbro,
and containing appreciable amounts of pyrite, is exposed in the northern
140 feet of the 300 drift, at the parbh end of the north drifk on the 200
levels and in several drill holes (see £1g.5%6)

The-greensbone is a fineegralnad dark. green or brown rock locally

containing phenocrysts of augite and fragments of porphry, Throughout
the mine and vicinity are bodies of altered pyroxenite and gabbro, and

gabbro and pyrexenite pegmatite,

Many faults with small displacements can be tra@pd thrcugh the mine,
Some of these faults are  inches to 2L inches thick 'and in the area of the
mine workings contain considerable carbonate and chalcopyrite in addition
to fault gouge.
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These faults appear to fan out northwestward from the narrow part of the
pyroxenite body which fills the gabbro t¥ough in the vieinity of the,
south end of the main workings., Other #mall faults and pany fractures
are present throughout the mine and some contain carbonate veins, pplite
or very thin basic dikes, - All faults that cut the gabbrOmpyroxenite
oontact diSplaoo it for short dlstanoeso

The gabbro and,pyroxenite appear to be almost contemporaneous
differentiates of the same magma, The gabbro is consmder@@ to be
sLightly younger and to-have intruded the pyroxenite. '

ORE DEPOSITS
‘47 General. statement -

- - The. prlnclpal ore mmneral at the Salt Chuck mine ig bo;mlten ?ﬁmall
amounts of chalcopyrite are locally associated with the bornite, §ghalcopyh
rite is the principal gulfide mineral in the ineralized fault zone

 8mall flakes of native copper are widespread throughout the mines but are
too few to be economically important, ' Chalcocite and covellite have been
reported as alteration products, 10/ and copper carbonates sbain some
weathered surfaces and fractures, Associated with the copper sulfides .
are recoverable amounts of gold, silver and palladlums as well as a little
platinum, . - . \

Pyroxenite ore and gabbxo ore are recognized, " TIn the higher-grade
pyroxenite ore the rock is cut by many small fractures extending in all
directions, some of which are slickensided but show little displacement,
The bornite is irregularly distributed as disseminated grains and patches
along the fractures and in the rock between the fractures. In the. lower-
grade pyroxenite ore the rock is more massive and the bornite oommonly
geeurs on fracture surfdoes without penetraﬁlng far into. the pyroxenite.

. The gabbro ore 1s generally oi lower grade than the'’ pyroXenite ore,
and the sulfide minerals ave finer grained and more uniformly distributed

‘through its The gabbro ore is less firactured than the proxenite ore,

and bhe sulfide minerals are’ not resbriched to’ fracture surfaces,

- The drlll holes and the mine oxpobures indicate that the bornite
within the ore bodies is very irregularly distributed. The ore is in
small shoots randomly arrangod in the oxe bodles with lean and barren
rock b@bween themo

' The glory holes and stopes (see figs. 2, 3 and. u) probably represent
the general positions and shapes of the ore bodios whilch have been mined,
In detail the ore bodies probably were smaller than these openings suggest
and’ contained ore shoots and barren zones, BSeveral small patches of ore
X in stope walls and small pillars represent remnants of these shoots.

10/ Knopf, Adolph, op. Cite
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The ore bodmes were more or less podwshapad9 generally with their longest
dimensions pitching steeply southesstward, The ore bodies are smaller

and more irregular in the southern part of the main workings. Descrlptions
of the ore which has been mined auggest that the ore was rlchest near the
center of each shoeto :

N&k%h ore body

A The gabbro that crop& out northwest of glory hole No. L (see fig, 3)
contains disseminated bornite and some chalcopyrite and is known as the
north ore body. The ore is leaner toward the edges of the outcrop, and
barren gabbro is exposed in the ore chute connecting the north ore body
with the 200 level, *

: Low-grade ore is exposed in portions of the raise-leading to the
surface between the north ore body and the glory hole from the 200

level, The downward continuation of the gabbro of the north ore body is
_exposed in the north drift of the 200 level., Bornite occurs as

scattered grains in the otherwise typical gabbro and in- gabbre containing
disseminated pyrite only near their contact at the north end of this
drift. Normal gabbro and gabbro conteining pyrite are also exposed in
the nerthern part of the 300 drift below the north ore body but no bornite
is recognlzed there. These exposures on the 200 and 300 levels suggest
that the north ore body extends only to about the 200 level, ‘

Middle ore body

The ore exposed between the 300, 313, and 31k drifts (see fig. 5)
here called the middle ore body, apparwnbiy is the contlnuatlon of the
ore mined from stopes No, 3 and Noo lie

uu%b@a&t ore body

% The gabbro ore in the southeast or 311 drift guat east of the
pyroxenite«gabbro contact (see fig, %) designated as the southeast ore
hody, appears to be thé continuation of the gabbro ore exposed on the
south side of the 308 stope.

Other boinite occurrences

At ‘the southwest end of the gloxy hole (see fig. 3), in parts of
the N6, 1 stope and in a raise in the yoof of the 201 stope at its west
end, bornite is disseminated through the gabbro, The pyroxenite at the
upper end of the ore chute connecting the west end of the 201 stope with
the No, 1 stope (see fig. 2) also contains scattered bormite grains,
These bornite occurrences are near the conbact and may represent lean
portions of the ore body mined out in the western part of the 201 stope. -
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A number of outcrops ‘esast and west nf the mine have been reported

to contain bornite but not-all of them were examined (see fig. 1) because
of lack of time. BSouth and east of the glory ‘hole near the gabbro-
pyroxenite contact, scattered bornite grains are present in the gabbro,
- Bparse grains of bornite are present in a ledge of pyroxenite near the

two small gabbro areas LOO feet B.,550E, of the glory hole (see fig. 1).
This pyroxenite ledge is almost directly above the end of the southeast

or 311 drift (see figs. 2 and’ 5).. Several trenches and prospect holes
~ in pyroxenite 10O feet to 600 feet 8.6508, frem the glory hole are re-
ported to contain bornite. A few grains of bornite were seen in specimens
“which presumably come from these trenches. The. pyroxenlte also, contalns

a 1ittle bornite a few hundred feet farther to the east., :

Several gabbro outcrop99 LOO feet to 700 feet west of the glony hole,
(see fig: 1) contain scattered grains of bornite, Bornlte is disseminated
in the pyroxenite outcrop about 2,100 feet west of the glory hole.

Two small adits, about l,hOO feet southwest of the glory hole are
in gabbro, The upper adit, which is partly caved is about 30 feet long
and entlrely in gabbro. ' The lower adit is 115 feet long and has two
short side drifts and two winzes now filled with water., About 15 feet
frem the face. of the lower adit is a gabbro-pyroxenite contact, which
- at the surface is g short distance north and uphill from the adit portal.

Low grade gabbro ore is exposed for about 30 feet along the adit walls
mear the contact._' _ _ ,

About 1 mile southeast from the $alt Chuck mine bornite occurs. in.
diorite at the Steven's prospect (see fig, 1), This is not the same
_ Bteven's prospect shown by the Wrights 11/ as west of the glory hole.
The bornite~bearing rock is exposed in a trench and a small pit. The
bornite occurs as irregular stringers and small masses whﬁch fill fractures
some of which also contain aplitic material.

These small magnetite bodies l foot to 2 feet acroqs ‘and at least
20 feet long are exposed southeast of the glory hole. One body is in
P yroxenlte and the other two are in gabbro. - They are not of economic ,

importance, : ‘ N

A Struatures influencing ore depositioh

The deposition of hornlte in the ore bodies apparently
was controlled by the gabbTpryroxenite boundary and by fractures and-
faults in the steeply pitching, pyroxenite-filled gabbro trough. The
pyroxenite in the mine and immediate viecinity may represent a local ‘
- center of diffeypentiation. The bornite was deposited from rising thermal
fluids, which presumably were differentliates of the same parent magma,
The bornlte WaS ! deposi%ed in the pyroxennt@ after it was fractured.

j

11/ Wright, F, B. and Wright, Co We, ops cite, fig. L

’
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The ore-bearing fluids followed the contact and spread into the
fractured pyroxenite and inte less-fractured gabbro.  The more promi-
~ nent fault zones, which are now metallized principally with chalcopy-
rite, seem to have been the main channels for the dispersion of the copper-
bearing fluide to the smaller faults and fractures and thence to the
- migroscopic fractures reported by Mertie 12/, The ore shoots are not
bounded,by the main fanlt zones but ln%temﬁ'seem to 1lie near them,

Theibbmmi&e in gabbro and pyroxenite east and west of the glory
hole is generailv near a gabbro-pyroxenite contact. The configuration
of the contact at these places appears similar to the configuration of
the boundary in the mineo ‘

Fault zones comparable in size to those in the mine cut many out-
lying outerops but the faults distant from the mine are not mineralized,
- or-are only slightly mineralized with carbonate and sulfide minerals,
~This lack of mineralization of outlying faulbs suggests that bornite
mineralization of pyroxenite and gabbro away from the mine is nét of
great significance.

GEOL@GIC INTERPRLTATI@N QF DRILLING TESTS

The drilllng program of the %olaw Development Company apparently
was intended to explore the extent of ore at the 300 level and the
continuation below the 300 level of the ore between the 300, 313 and 31L
drifts., The cores from holes drilled by that company were 1ogged and
the directions of the drill holes were determined by the Geological
Survey in the winter of 1942-1943, The exploration recommended by the
-Geological Survey 13/ was designed to test the north ore body between
the 200 level and THe surface, the middle ore body below the 300 level
and the southeast ore body above and below the 300 level., The drilling
" program. of ‘the Bureau of Mines in general followed those recommendations
and also included four holes drilled from the end of the west drift on
thﬁ-BOO level,

12/ Mertle, Je B,y Jres op. ©it. p. 125,
' ;_lé/.Gault, H, R., and Whhrhaftigg Clyde, op. cit.
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Data on the Bolar Development Company and the Bureau of Mines drill
holes are given below, . s C

i
i

Descripfion of diamond-drill holes, Selt Chuck mine

Drill Length Lo o ,
Hole 'in feet Bearing “JInclination Ore body .
B3 87.0 . 560w /420 1mv
BY - 118.0 - (0 R #3° 150 |
B5 S 11,3 N 330w #3000 |
B12 - 68,0 Niew o Ao asr 9
BA : 83.0 N3B°W 70 . Middle
- BB . 1lo.o N6 W - Middle’
SB13 - L8.3 . due N, . Middls
BlL, - 9o 819F - - Bouthpast
BE 165,00 5 26° W Southesast
Bl5 96,5 BLU°E - Boutheast
- B16 183.5 N 359 Em Middie
BlT 206,0 - N3Py -North
B18 . 149,0 N 28° . | ~ North,
g2 1188,0 - N16° E =L0° . Middle
83 - 201.0. N15%E =380 , Middle
&l - 102,85 TN Loo W flat ™~ . . o
85 . 180,0° 8300 =00
86 . 1540 . 8 31°W  flat
87 ' 540 s hle w flat
N 35° § flat

88 109.0

~The 1imits of the north ove body (see fig. L) are inferred from the
data obtalned from drill cores and exposures on the surface and in the. .
mine,. The north ore body is cut by the Bureau of Mines' drill holes B17
and B18 (see fig. L). These two holes show the approximate location of
‘the upper and lower boundaries of ‘the north ore body and with the surface
~ exposures (see fig, 3) indicate the dip of the boundaries. They also
indicate that the width of the ore body between the surface and the 200
level, in a northwesterly direction, is about the same as the width of
the ore body exposed at the surface, At the west end of the stripped
ares (see fig, 3) the gabbro contains only scattered grains of bornite,
At the east end bornite is rather uniformly disseminated through the
gabbro. The west limit of the north ore body is drawn approximately
under the west end of the stripped arxea, The east limit is inferred to
extend a short distance beyond the east end of the stripped areg,

It is uﬁforuunate that the ground below the east end of the stripped

area was not tested by a drill hole., Although.it has previously been '
stated that the north ore body continues only to about the 200 level -

"
i

‘A

ol
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(because of certain exposures on the 200 and 300 levels) therve are
no mine workings east of these exposures and scattered bornite gains
occur in gabbro near the portal of the 100 level (see fig. 3. @t
is possible that the north ore body may pitch at a moderate angle to
the east and continue beyond its inferred limit in that direction,

- In the drill holes inclined below the 300 level (see fig. 6) it .
is apparent that bornite-bearing rock generally occurs along short
stretches of the drill holes rather than continuously, even within the
inferred limits of the ore bodies. Thus a hole could be drilled in an
ore body which would show no ore although ore might be near the hole alon
much of its extent (see hole A, section 12, fig, 7). Similarly holes
could be drilled whose cores would show considerable ore and yet the ore
'ahoots)cut by the holes might be quite narrow (see hole B, section 12,
fig. 7), : - : >

~ The middle ore body is cut by drill holes £2, BA, Bl3, B16, and BB, -
The inferred limits as interpreted from the data obtained from the drill
cores and mine exposures are shown in figures 6 and 7. Hole $2; shows
more ore than any of the other holes fiovm the 300 level., The configuration
of the middle ore body as nearly as can be determined from the drill
holes is that of ‘a tabulan pod-like body, with its long dimension ex-
tending northwest-southeast and pitching to the south {gee section through
DDHY, fig. 6 and sections 2-8, fig. 7). The distribution of ore shoots
within the ore body is uncertain but comparison of the sections in fig-
ures 6 and 7 with one another indicates that some shoots may be sheet
like bodies about parallel to the lomg direction of the body. .The north-
east ore body is smaller than the middle ore body; and is cut by drill
holes Bll, B15 and, BE. Hole B15 contains small smounts of copper along .
much of its extent, as is indicated by the analyses and seems to lie near
‘the eastern boundary of the owe body., Drill hole 85 is barren and tests
the ground east of the middle ore body and below part of the southeagt

ore body, - ' '

Drill holes S6, S7 and 88 test the ground approximately below ‘the
bornite-bearing exposures at the surface over the end of the 311 drift.
Traces of bornite im gdbbro occur in hole 86 only. This gabbro is _
probably part of the gabbro containing scattered bornite in the 311 drift-
about 10 feeb south of the collar of hole 86, e

. Drill holes B3. BlL, BS and BL2 explore the west side of the pyroxenite
lying in the gabbroidxough at the 300 level, Holes BS and Bl2 contain
bornite; hole Bl2 contains about 20 feet of pyroxemite ore, The fault

- .-zone at the end of the west drift contains some native copper and bornite.

The ore in hole Bl2 is perhaps & contimuation in depth of the bornite~
bearing zone at the southwest end of the glory hole and in the roof Wi the
201 stopse. '

Drill hole 8l shows the contimuation northwestward at the Bdﬁilevel
of the gabbro containing disseminatpd pyrite,

\
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Grade
The analytical data furnished by the Bureau of Mines and the SOlar

Development Company of samples of the ore remalnlng in the mine are

presented in ‘table 1, (

‘Table 1 | | T

- Analyses of ore; Salt Chuck mine

Channel samples (see figs, 3 and 5)

. S ' Length of

: ) v Qre sample in Cu (%) Au (oz. Ag (oz. Pt. group (oz.
Sample  Location . body feet per ton) per. ton) (per ton) ~
B-T (1) Surfacé ~ north - 15 1,25 0,01 0,15 ‘

B=1 (2) 311 drift southeast 10 tre 0,01 - 0,10 - none

B~2 " 10 0633 - 0,015 0,12 none. ‘
B=3 - v' _ " 10, 056 0,015 0.1 0.015
Bely v 10 0,84 0,01 . 0,10 0.03

B-5 . ' 313.drift middle 6 2,31 - 0,15 0.93 ' 0411

B-6 300 level . " 15. 0,30 ¢ 0,01 0,10 tr.

B-7 31u drift " © 0.6h 0,03 0'25 0,05

(1) Sample taken by R. L. Thorne, Bureau of Mines, 1942 . (see fig, 3)

(2) Samples B-1 through B=7 taken by 8, P. Holt and R. L. Thorne,
- Bureau of Mines, 1942 (see fig. 5). : '
Analyses of samples B-l through BT by Smlth and Emery, Ios Angeles.

Miscellaneous samples

Bm& (1) mill heads . 0,77 0,02 . 0,18 S 00015

B-9  concentrates - 35.45 0,88 5,64 1.22

B-10 . ‘tailings . o 0.13 0,01 0,11 - - br

- Glory hole ore (Campbell) (2) 1,92 0,07 . 0,17 0.l
150-foot level  (Campbell) (2) 1.08 - 0,07 0.2y , ~  0.184

Concentrate (Campbell) (2) o L3.81 Ial? © k60 © 3.5k

_(1) ,$amples B=8 to B=10 taken by S. P. Holt and R. L. Thorne,
.~ Bureau of Mines, 1942, L
o  Analyses of samples B-8 through B=10" by Smith and Emeny, Los Angeles.
(2) ‘-Campbell, D, G., op. cit,

/
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Solar Development Co, drill holes (see fig, 6)

. Length of v S :

. S Ore gample in . Cu (%) Au (oz. Ag (oz, .

Sample  Tocatbion Body feet . per ton) per ton)
§-1 DDH No, 2 middle 3 0.24 tr. tr,
Se? " " 5 1,14 0,03 0.2%
5=-3 " - 5 0639 0,02 - 0,12
8=l S v 5 nil t2, (AN
=5 ﬂ " 5 0.9 b, 0,12
Sm6 " o 5 0.90 0.0k 0.24
’ S"*? ' - ’.’ ’,.' 5 Oo 28 . tro ‘ tro
8=8 1 o 1 5.50 - 0,06 1,30
B-9° t Coon 0.5 1.0k 0.0 0.48
S=10 # 1 5 1,02 b, v 0,10
5-11 " o 5 0,22 - otre. 0,10
S=12- - - ¥ 8 5 0.79 tre’ 0,20
S=13 ) " " 2.5 0,60 - 0,01 0,17

”Bursau of Mines drill holes (see figs, 1, 5 and 6)

f‘oot&ge Composite sample

Drill  Ore along Cu (%) tu Au (oz, Ag (oz. Pt group
hole body hole percent per ton ) per ton ) (oz. perrtbn)
BA - Middle 2025 1,73 ) | |
» S 2530 1,50 ) ' A
" . " 30-35 0,58 ) 1.15 b, T 0,20 0.13
", " 35.“)40 ‘ 3503‘ |) - ) .
" " ho-h5 0,93 )
. " 85-70 0,58
B 50-55 0,15 0.15 0,005 0:09 0,018
BS ©35-40 0,18 0,018 (2) tre 0,09 0,018
B12 25-30 1,40 ) ' |

" 30-35" 0,63 ) )

" . 35-b0 . 0,20 ) 0.65 . 0,035 10,61 0.052 (3)
B13  Middle 5-10  0.25 )

" #o10-15 0,50 ) : }

" " 15-20 2,53 ) 0.86 0,028 OMt6  +  none

a S 2028 0,20 )
" " 25.30 0,83 3
ﬂ," ” 30“"35 0068

él) Analyses of Bureau of Mines drill coves by 8mith and Emery, Los Angeles,

(2) Percent of Cu in composite as reporteds reason for difference with percent
of Cu in core not known,

(3) Palladium indicated,
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Pt, group.
(oz. per ton)

hole

- 5«10

10=-15
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0=5
510

- 10-15

- 15-20
20-25
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- 3Qf35
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. 6065
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- 70-75
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L45=-50

50@55\vk

55«60
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. w
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_per_ton)  per ton)

1,26 0.020 - 0.03

0,16  0.005  0.62

0518 o 'bro_ b ‘ ) 0005

0,07 . te. . 0,0L

1,30 0,080 0.20

0,23 ' nome ° - none

0,28 none . - none

0,013

' .

ti,

W «; ﬂ ;\?‘ ¢

.“ 0Q015

-~

: none (1)

i

none

none
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T Footage Composite sample
Drill Ore along Au (o2, Ag (oz.
hole body hole Cu (%) ©Cu (%) per ton)  per ton)
BL7 North 110-115 0,15 )

. # 135-120 0,52 )

" " 120-125 0,35 ) .

L . 125-130 0.30 ) 0.33 tre 0413

" " 130-13%5 0,25 ) ' :

' # 135-140 0,33 )

" * 1ho-145 0,30 )

" # 1L5-150  0.L5 )

" f 150-155 0,23 ) , -

L4 " 155-160 0,30 ) 0,25 none bre
" ‘w0 160-165 0,23 )

” # o 165-170 0,15 )

1 S LT0-175 - - 0,20 -
" . 175-180 0,13

1 n 180-185 0,08

o " 185-190 0,10 .

" " 190-195 0,13

" # 195-200 0,10

# M 200-205 0,10
‘B18 North  L-10 0,25 )

o ® 10-15 0,20 )

" o 15-20 0,20 )
n " 20e25 0,20 )
f # 25-30 0,35 ' o
= J 30=35 0.4l ) 0,43 0.010 0,03
" ® 35«0 0,66 ) A |
" " 4O=L5  0.L5 g
. f )45"‘50 0080
" " 50-55 0,58 )
" " 55=60 0.L45 )

~ B18 North  65-70 0,38 ) " e P
# " 7075 0,98 )
" " 7580 0,55 ) ' »

" " 80-85  1.10 )} 0,91 0,010 0.19

" " 85-00 - 1,12 )

" " . 90”95 lohl )

# L 95-100 0,80 )

(1) Palladium indicated.

105119

Pt. group
(oz. pexr tonm)

none: -

none:

none .

none (1)
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, ~_betage = . Composite sample‘.ag S

Drill Ore along  Cu (%) OCu (%)  Au (oz. Ag (oz. Pt. group
hole ~  body hole - per ton) per ton) {o0z. per ton)
B18  North  100-105 0.9L |

"o " . 105-110 0,18

" LS 125-130 0,30 ) o X |
n o 130-135 0,10 ) 0,19 tr, 0,25 none
\'" : " 135~1h0 '0.18 ) :
BE Southeast 90-95 1.30°) = . R

" L 100-105 3,20 ) 2.28 0.0l 0.h1 none (1)

(1) Palladium indi

cated,

Because the pércentage.ofvcore recovered from drill holes in the Salt
Chuck mine is in gemeral 80 percent or more it is assumed that ‘the. .

drill holess

nalyses of the drill cores sre representative of the material cut by the
The weighted average of metals contained in the ore, calculated, .

from the analyses of the drill cores and chanmel samples are given in .

table 2,

The average copper and precious metal comtent of the total wolume

of rock within the inferred limits of the ore bodies is also given in

table 2, Of the drill core analyses only those which lie within the v
inferred limits of the ore bodies are used, The average temor of copper -
for the middle ore body includes the analyses of the Solar Development

The average gold and silver tenors are
caleulated from the analyses of the Burveau of Mines' composite and chamnel

Company drill hole

samples and the Solar Development Compeny's drill hole No. 2.

No. 2.

The average

tenor of the platinum group is calculated.from the Bureau of Mines! samples, .
In view of the comparatively few analyses for the platinum groupyi the

average tenor given in

small,

Ay

‘Table 2

‘table 2 for the north ore body, at least, hay be too

Average grade of‘materialrin ore bodiés; Salt Chuck nmine,

Bormi%e«béaxdng
material -

North ore body
Middle ore body
Southeast ore body

For total inferred
volume ofs )

North ore body
Middle ore body

Cu %

Boutheast ore body

0.5
0.9
0.5

o

O NG

0.50
0,31
0,22

 Qunrces per ton

A Ag Pt group .
0,00l .,. 0,08 none |
0,025 0,26 0,00l
0,008 0.23° 0.00L
0,003% 0,073 none
0,008l 0,087 0.0013
0,0036 0,10 0,0018
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Tonnage f

The limits of the ore bodieu a8 shown in figures L %o 7 are
inferred from data obtained from the drill cores and mine exposures;
from observed and inferred geologic features such as the relationshi
between ore deposition and fractures and the position of the gabbro-
pyoxenite boundary in ‘the mineg and from the size, shape, attitude, and
from distribution of mined ore bodies as indicated from the stopes and
glory holess These limits are not considered to be the limits of bornite
occurrences, The depth of the middle and southeast ore bodies is in-
+ ferred to be about thal of the lowest point reached by the drill holes,
Small amounts of bornite ‘have been observed or reported at several
places in the mine other than those im the three ore bodies, such as at
- the end of the west dyift on the 300 level, in drill hole B1l2, and in the
311 drift, but geologic evidence at hand does not warrant 1nferring oxre
bodies at these places. )

The approximate tonnage of material within ‘the inferred limits of
the ore bodies as calculailed from the sections in figures l and 7 are;
- north ore body, 168,000 tons; middle ore body, 61,000 tons; and southeast
ore body, 22,000 tons. However, not all of the material 1nc1uded within
the ore bodies contains bornite, as is indicated by the drill holes.’
Assuming that the distribubion of bornite-bearing rock in the drill holes
is representative of the distribution of bornite=beéaring rock in the
ore bodies, then the ratio of tons of bornite~bearing rock within each
ore body to the tons of rock within the limits of each ore body respectively,
should be the same as the ratio of the total footage of bornite-bearlmg
rock in each ore body to the total footege of the drill holes in each ore
- body, Using this ratio of footage of drill holes, the tonnages of bornite-
bearing rock in the north ore body is 153,000 tons, the middle ore body,
20,000 tons, and the southeast oxe body, 10,000 tons,

. ='Using the same assumptioms made in caleculating the tonmages of bornite-
bearing rock in each ore body and the weighted average of copper contained
in the ore, the estimated tonnages of material containing 0.2 percent,

0.L percent, 0.6 percent 0.8 perc@n* and 1.0 _pewvcent or more of copper

in each ore body are given inm table 3. In considerirg the tonnage f gures
it should be kept in mind that the ore shoots w1th1n each ore body are
irregular in slze and distribution,
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Table 3

Tonnage and grade of ores Salt Chuck mine |

105119

Ore *  Metal
body -

Total
‘inferred

. volume

 Outeoff-point (percemtxqf

copper)

A1l bornmite
bearing rock

0,2

- Oo)J- .

0.6,

0.8

L

1.0

North

hu
Che

Pt,
group

- Tons

VCu.%:.

0,50
0&0035
- Of073

none -

168,000

153,000 121,000 40,000 23,000 - 20,000 8,600

0,55
0,004
0568 |

none

0,65

: 09005

”0,07

nong

. ‘0083 .
0,01

~0.10

none

1.05
0,01

0.18

none

\lg09

i Oo,Ol

0.18

none

1,23

0,01
0,15

none -

Middle  Tons
o o
hu

Ag Lo

Pt.
group

61,000
0,31
0,008l
0,087

o;bolé

{

20,000

0,92
0,025
0,26
0.00k

0,92

o,czg
0,26

0,00l

20,000 16,000

1.03

0,03
0,31
0,00l -

a0 5,700 6,800

1420

0,031

0,32

0,00k

1,51
0.032
0,33
0,004

1,76

0,033

0,28

0.006

Southeast ~ Tons
g

Au

e

Pt,

22,000 .

0,22

0,0036
0,10

0,0018

group -

10,000

0,50
0,008
0.23

0,004

6,000

0,81
0,015
0,09

0,013

"T,200

1.1k

0,016

0,031

0.013

142
0.016
0.058

0,013

;500
142
0,016
0,058

0,013

1,600

1.h6
0.02

0,03

0,013

Japypery 1945

59951 - 59



